Synthesis, Physicochemical, and Biological Evaluation of Spherical Nucleic Acids for RNAi-Based Therapy in Glioblastoma.
Spherical nucleic acids (SNAs), an emerging class of gene-regulatory nanotherapeutics, typically consist of a nanoparticle core densely functionalized with a shell of radially oriented small interfering RNA (siRNA) oligonucleotides, microRNA (miRNA) mimics, or antagonists. The unique three-dimensional SNA structure regardless of core type (e.g., gold or lipids) confers heightened resistance to nuclease-mediated degradation and accounts for robust cell entry in the absence of auxiliary transfection vehicles. In murine models of glioblastoma (GBM), the most aggressive and prevalent form of malignant brain cancers, systemically administered siRNA or miRNA-conjugated SNAs penetrated blood-brain and blood-tumor barriers and robustly reduced tumor progression. Here, we describe methods for the synthesis and physicochemical and biological characterization of SNA gene silencing effects in glioma cells in vitro and in patient-derived xenograft models in vivo.